Chronic morphine treatment increases the number, but decreases the affinity of [3H]-U69,593 binding sites in the rat heart.
In the present study, the effects of chronic morphine treatment on the binding properties of tritiated U69,593, a specific kappa-ligand, in the rat heart were determined. Adult rats were given morphine through osmotic pumps at a rate of 80 micrograms/hour supplemented by daily injection of morphine at increasing doses for 9 days. The increase in colonic temperature to morphine, used as an indicator of development of tolerance in the rat, was measured daily. It was shown that, on day 7 following morphine treatment, the rats developed tolerance to morphine as indicated by an attenuated hyperthermic response to morphine. The [3H]-U69,593 specific binding properties were determined by direct receptor binding assay. The binding sites increased gradually and reached a significantly higher level at day 10. Scatchard analysis showed that both Bmax and Kd increased at day 10 following morphine treatment, indicating an increase in number of sites and a reduction in affinity to the kappa-ligand. Acute morphine injection at a dose of 10 mg/kg did not cause any significant alteration of [3H]-U69,593 binding sites. Two days after withdrawal of morphine, the [3H]-U69,593 binding sites returned to the original level. The finding of the present study indicates that there is an up-regulation of number, but a reduction in affinity of kappa-binding sites following chronic morphine treatment.